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INTRODUCTION. 

Tue chair of bacteriology is still young in the history of 
the University of Edinburgh, and, lacking the historical 
traditions of older foundations, oyes its present prestige not 
only to its origin and associations, but also in large measure 
to its first occupant, the late Professor James Ritchie; 
and on this occasion I may be permitted to pay a humble 
tribute to the distinguished memory of my predecessor by 
recalling the eminent place he had earned for himself as one 
of our leaders in pathology and bacteriology through his 
scientific achievements, his teaching and writings, and his 
constructive work in the interests of these sciences. He 
was aptly described as one of the moving forces in patho- 
logical work in this country, and his death deprived British 
meuicine of one of its best influences. 

The justification for the subject I have selected for this 
customary inaugural lecture is, I think, an ample one. 
At all times there is need for critical revision in every 
domain of learning, for sorting out and arranging accumu- 
lated data so that each achievement may be apportioned 
its due place in the general structure. Only in this way 
can we ensure a sound basis for further progress. In 
recent years knowledge has advanced with truly remarkable 
rapidity, and in all the sciences such often bewildering 
masses of detailed information have been accumulating 
that the present times demand the most accurate and pro- 
portioned survey of scientific knowledge—if only for its 
direct application to human needs. This is particularly 
true for bacteriology, which, no one will deny, has con- 
ferred on mankind some of the great advantages enjoyed 
in these modern times. 

This science has long passed out of that phase in its 
history when it presented to the world those dramatic dis- 
coveries that established the germ theory of infective 
disease and defined the causal agents of many human and 
animal scourges; but even to-day the scope for discovery 
of unknown morbific germs is by no means exhausted. Of 
recent years a vast amount of non-spectacular work has 
been accomplished by laborious and patient research, all 
directed to increasing the knowledge of our microbe 
enemies, their method of attack, and our means of defence 
against them. The information obtained has elucidated 
many a problem, but new data have often served only to 
exhibit the complexity of the subject; and in this, as in 
other sciences, there are matiy tangles that still require 
unravelling. 

It is, of course, impossible to review the whole subject 
as it is studied at the present time without introducing 
a mass of technical detail that would be out of place in an 
address of this nature, but I shall attempt to indicate in 
the simplest fashion certain aspects which seem specially 
significant to me as a teacher of bacteriology. While I 
shall confine my remarks mainly to bacteriology in its 
medical applications, it is impossible to sound the depths 
of the subject by limiting oneself to any one division; and at 
the present time our conception of bacteriology must be 

sed on its position first and foremost as a biological 
science with intimate relations to human and veterinary 
pathology and hygiene, and also with important economic 
applications in agriculture and in various industries. To 
Instance a comparatively recent industrial application 
arising out of war needs, we have the production of 
acetone on a commercial scale—as a solvent of nitrocellulose 
—by the bacterial fermentation of starch. The part played 
‘Y Saprophytic bacteria in resolving dead organic matter 
m the soil into simple chemical substances available for 


plant nutrition is one of the great natural processes at 
the very foundation of life on this planet, and even apart 
from agricultural considerations must be studied as a 
biological phenomenon of primary importance. Microbic 
disease itself is simply a biological process which consti- 
tutes one phase in the general struggle for existence that 
goes on in nature and represents the predatory aggression 
of minute forms of life towards larger organisms. 


Purety ConsIDERATIONS. 

Our first approach, therefore, to the study of even 
medical bacteriology must be along the avenue of general 
biology. 

The scope of bacteriology in these days, when lines of 
demarcation between previously well defined spheres of 
knowledge are becoming less marked, requires the first 
consideration. The name of the science is suggestive, but 
the conventional name of a subject—often a product of 
usage and convenience—may fail to express its scope. 
Bacteriology, of course, takes its name from the bacteria, 
which were the first pathogenic or disease-producing 
microbes to be systematically studied. The early biological 
studies of these organisms led to their classification as 
the most primitive forms of plant life, and they have been 
generally designated ‘‘ schizomycetes.’’ This has no doubt 
satisfied the systematic biologists, but the relationships of 
the bacteria and many other unicellular organisms are by 
no means a matter of certainty, and competent system- 
atists (Zopf and others) have regarded the bacteria not 
as low primordial organisms but developed by reduction of 
higher forms. 

For many years now, following the lead of Pasteur, the 
great pioneer of the science, bacteriology has included in 
its scope all micro-organisms that can be studied by the 
same general methods and technique. In its widest range 
it might be more appropriately designated ‘‘ microbiology,” 
and this name could well be substituted for the older 
traditional one. The elements then of bacteriology would 
embrace the biological study of all micro-organisms— 
popularly known as microbes or germs—and from this 
fundamental basis the various divisions and applications 
ramify in diverse directions. In medicine we are concerned 
primarily with certain pathogenic and commensal microbe 
species which represent not only the bacteria but also the 
true fungi, the protozoa, and a group—probably a hetero- 
geneous one—of still undefined organisms, the so-called 
filtrable viruses, which are so minute or so plastic that they 
can pass through a porcelain filter. The medical applica- 
tions have extended to detailed studies of infection, 
microbic toxins, immunity, the germicidal chemicals, and 
the bacteriology of water and foods. 

At the present time in bacteriology we are confronted 
with the problem of biological classification. Of the various 
microbic groups some have been assigned to the plant 
kingdom, some to the animal kingdom; but among the 
unicellular organisms it is difficult to draw a sharp line 
of demarcation between the two great kingdoms of life, 
and we may well follow Haeckel, who first classified 
together and designated as ‘‘ protista ’’ all those primitive 
organisms which lie, as it were, at the point of fusion 
between the two kingdoms. If we consider, for example 
the order of spiral flexuous micro-organisms, the so-called 
spirochaetes, which are responsible for certain important 
diseases of man and animals, we find that at one time 
they have been placed in the plant kingdom, at another 
time in the animal kingdom—that is, among the bacteria 
and protozoa respectively. According to contemporary 
systematists, they are now to be regarded as an order of the 
schizomycetes or bacteria (Dobell and others), in spite of 
recent tendencies to classify them as animal forms. There 
is much to be said, however, for recognizing them as 
intermediate between the true bacteria and protozoa. As 
regards the filtrable viruses we must confess that there is 
quite insufficient knowledge of their biology to justify 
systematic classification. 

Bacteriology, as I have defined it, and the science of 
parasitology as a branch of zoology, meet and may overlap, 
therefore, in the study of certain types of minute 
organisms; but this is no disadvantage to either subject, 
and protozoology as a special study merits the most serious 
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